Viable microbial cells distributed in a 130 g m thick surface layer of cotton fabrics were stained with a fluorescent glucose, 2-[N-(7-nitrobenz-2-oxa-1,3-diazol-4-y1) amino] -2-deoxy-Dglucose (2-NBDG), and automatically mapped with an ultra-deep focusing range microscope (UDF) system. The software of the UDF system was upgraded and the number of Candida albicans cells could be counted at a higher precision than before. Bacterial cells of Pseudomonas fluorescens, Serratia marcescens, and Citrobacter freundll, which were smaller than 1-2 gm, were successfully mapped for the first time. These results indicate the practical importance of the present method in the evaluation of the antibacterial properties of fabrics and the efficacy of washing.
Visualization in situ of viable microbial cells on the surface of fabrics is of practical importance and has been important for the evaluation of antibaterial properties of fabrics (JIS L1902, 2002 Borkow and Gabbay, 2004; Cen et al., 2004) and the efficacy of washing (Petrocci and Clarke, 1969; JIS L0844, 1997; ASTM E2274-03, 2004 . One of the key challenges in conducting such an evaluation is to deal with the topology of fabric surfaces which is not flat at the micrometer scale but composed of many fibers to form a complex structure. Microbial cells are deposited on thin fibers or entrapped deeply between fibers. To detect these cells within a deep focusing range simultaneously, confo.cal microscopy (Roldan et al., 2004; Staudt et al., 2004) , decomvolution microscopy (McNally et al., 1999) , and other methods (Burton, 2003; Buda et al., 2005) have been proposed and in fact some models based on these prin- *Corresponding author . Tel : +81-42-388-7029, Fax : +81-42-387-1503 ciples are commercially available. However it was difficult to modify available models at a reasonable cost to fit our specific resolutional purpose. Thus we developed a novel microscopic system with an UDF system (Fujioka et al., 2006) . In combination with the staining of viable cells with a fluorescent glucose derivative, 2-NBDG (Yoshioka et al., 1996; Matsuoka et al., 2003) , the UDF system was found to be useful for the rapid evaluation of the efficacy of microbial cell removal (EMR) from fabrics in the specific case of Candida albicans microbes greater than 5 A/ m. From a practical viewpoint, however, it is essential to establish a spatial resolution as high as 1-2 m. In this study, we have critically revised the principal image processing software. As described below, the mapping of C. albicans has been successfully performed with much higher resolution. The mappings of bacterial cells smaller than 1-2 gm are also demonstrated.
Seed cultures of C. albicans ATCC10231, the environmental isolates of Pseudomonas fluorescens, 
